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Relatively little is known about the vegetation of the western Grassland Biome in South Africa. The classification of 
the vegetation of the Ba land type forms part of a research programme on the synthesis of the vegetation of the 
western Grassland Biome. The result of the numerical classification obtained by TWINSPAN was refined by applying 
Braun-Blanquet procedures. The result is a phytosociological table where one new order, three new alliances, nine 
new associations and four new subassociations are recognized. The new syntaxa are ecologically interpreted as 
well as described. 
Relatief min is oor die plantegroei van die westelike Grasveldbioom van Suid-Afrika bekend. Die klassifikasie van 
die plantegroei van die Ba-Iandtipe vorm deel van die sintese van die plantegroei van die westelike Grasveld-
bioom. Die numeriese klassifikasie deur TWINSPAN verkry, is met behulp van Braun-Blanquet-prosedures verfyn. 
Een nuwe orde, drie nuwe alliansies, nege nuwe assosiasies en vier nuwe subassosiasies is ge'ldentifiseer en in 'n 
fitososiologiese tabel saamgevat. Die nuwe sintaksons word ekologies ge'lnterpreteer en beskryf. 
Keywords: Braun-Blanquet, Grassland Biome, syntaxa, vegetation classification, western Transvaal. 
• To whom correspondence should be addressed at: National Parks Board. Scientific Services, P.O. Box 110040, Hadison 
Park, Kimberley, 8306, Republic of South Africa. 
Introduction 
The vegetation of the Ba land type of the western Transvaal 
occurs mainly in the Grassland Biome (Rutherford & Westfall 
1986). The importance of the Grassland Biome was stated very 
clearly by the Department of Agriculture and Water Supply 
(1986), indicating the importance of the region for the 
production of maize, wheat, meat, wool and dairy products. In 
order to formulate a management policy for agricultural land-
use as well as for conservation, a classification of the vegeta-
tion is essential (Van Rooyen et al. 1981). Mentis and Huntley 
(1982) stated the necessity to determine the location and extent 
of the major vegetation types within the Grassland Biome. As 
part of a phytosociological research programme of the Grass-
land Biome in South Africa, several investigations have been 
carried out (Bezuidenhout 1988; Kooij et ai. 1990; du Preez & 
Bredenkamp 1991; Breytenbach et ai. 1992; Myburgh et ai. 
1992; Bloem et ai. 1993; Eckhardt et al. 1993; Fuls et al. 
1993; Smit et al. 1993). 
The only extensive, regional account of the vegetation of the 
area representing the Ba land type was given by Acocks 
(1988). Smaller intensive, local studies, such as those of Louw 
(1951, Potchefstroom area), Bezuidenhout (1988, Mooi River 
catchment area), Bezuidenhout et ai. (1988, Vredefort dome), 
Bredenkamp and Bezuidenhout (1990, Faan Meintjes Nature 
Reserve) and Bezuidenhout and Bredenkamp (1991a, Ba land 
type of the Mooi River catchment area) have been carried out. 
The aim of this paper is to compile a comprehensive syntaxo-
nomic synthesis of the vegetation of the entire Ba land type of 
the western Transvaal. 
A mosaic of land types occurs in the western Grassland 
Biome (Figure 1). As land types represent an ecologically 
based stratification of the study area, each land type is 
separately used to describe the vegetation of the area (Bezui-
denhout 1993). This report forms part of the synthesis of the 
vegetation of the western Grassland Biome of South Africa and 
the results should contribute significantly to the ultimate aim of 
a phytosociological and syntaxonomical synthesis of the west-
ern and overall Grassland Biome. 
Study area 
The study area IS situated in the western Transvaal and is 
bounded by latitudes 25°45' and 27°15'S and longitudes 
24°45' and 28°00'E (Figure 1). The Ba land type is situated 
in the northern, central, eastern, as well as in the southern parts 
of the study area (Figure 1). It covers approximately 624 810 
ha of land, and the Land Type Survey Staff (1984) estimated 
that 2.9% (18 119 ha) is unsuitable for cultivation. 
As a result of current farming practices, the vegetation is 
distributed in a complex mosaic pattern and is not dominated 
by a single or a few species (Louw 1951). The largest part of 
the Ba land type vegetation is situated in the western and 
central variations of the Bankenveld (veld type 61a,b) while 
the remainder is in the Cymbopogon - Themeda veld (veld type 
48b) (Acocks 1988). 
The Ba land type is mainly underlain by Witwatersrand 
quartzites, shales and slates and Ventersdorp lavas of the 
Ventersdorp Supergroup and Transvaal Sequence (Land Type 
Survey Staff 1984). Also part of the Ba land type is the core of 
the Vredefort Dome in the south-eastern part of the study area. 
The core consists of Basement Complex granite. The soils of 
the Ba land type are relatively deep (> 900 mm) but vary 
considerably in soil type and also in the clay content (B-
horizon, 3 - 50%). 
The terrain is situated at altitudes of 1356 - 1450 m above 
sea-level and two climatic regions, according to the Koppen 
climate classification system, namely a cool dry steppe with 
summer rains, and a warm temperate climate with summer 
rains, are present in the study area (Schulze & McGee 1978). 
The average annual rainfall exceeds 600 mm (Lichtenburg 601 
mm, Potchefstroom 625 mm and Carletonville 670 mm). The 
summer temperatures are high, with the mean maximum 
monthly temperature exceeding 32°C during October to 
January, while the mean minimum monthly temperatures are 
below _1°C during May to September. The winters are 
severely frosty (Weather Bureau 1988). The Ba land type is 
drained by the Schoonspruit and the Mooi River and their 
S.AfrJ.Bot., 1994, 60(4) 
tributaries. A more detailed account of the physical environ-
ment was given by Bezuidenhout (1993). 
Methods 
The first stratification of the study area was based on land type, 
while terrain type was used within each land type for a more 
detailed stratification. Reports on the vegetation of the Bc, Bd, Ea, 
Fb and Fa land types of the area were given by Bezuidenhout and 
Bredenkamp (1991b) and Bezuidenhout e/ at. (1993, 1994a, 
1994b). The term 'land type' is used in a land-use classification 
system describing an area with a ' marked degree of uniformity 
with respect to terrain form, soil pattern and climate' (Land Type 
Survey Staff 1984). The following terrain types were recognized 
in the Ba land type: crest (1 : 30% of the land type area); scarp (2: 
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2% of the land type area); midslope (3 : 48% of the land type 
area); footslope (3a: 2% of the land type area); bottomland flats 
(4: 8% of the land type area): and drainage lines (5: 10% of the 
land type area) (Figure 2) . The Land Type Survey Staff (1984) 
used a slope wedge to define the percentage slope of each terrain 
unit. Releves were compiled in 97 stratified sample plots. Plot 
sizes were fixed at 16 m2 for the grassland vegetation and 100 m2 
for the woody vegetation (Bredenkamp & Theron 1978). For every 
plant species present in the sample plot a cover-abundance value 
was estimated according to the Braun-Blanquet scale (Mueller-
Dombois & Ellenberg 1974). Height and canopy cover for the 
tree, shrub and herbaceous layers were additionally recorded in 
each sample plot, and average values were calculated for each 
plant community. Environmental information such as rock type, 
N 
.... 
Figure 1 The location of the Ba land type (.) amongst the other land types (D) in the western Transvaal, South Africa (adapted from 
the Land Type Series 1979). 
Terrain 
type 3 3 
Syntaxa 1.3 4.1 
Slope 0-2 % 2 - 6 % 
4 . 3 5 1.1 
2 - 3% 0 - 1% 3 - B * 
3 
4.2 1.2 2.1 2.2 3 . 1 3.2 
2 - 3 % 2 - 6% > 100% ~ % 100 2 -% 3 % 
Figure 2 The location of the syntaxa on the topographical terrain types within the Ba land type in the western Transvaal, South Africa 
(I , crest; 2, scarp; 3, midslope; 3a, footslope ; 4, bottomland flats; 5, drainage lines; syntaxa numbers are given in the text) (adapted from 
Land Type Survey Staff 1984). 
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terrain type, slope, soil type, clay content as well as soil depth and 
an estimation of rockiness of the soil surface, were noted. For 
analysing the floristic data, a statistical classification technique, 
TWINSPAN (Hill 1979) was used, and the results were refined by 
applying Braun-Blanquet procedures. The final result of the classi-
fication procedure is represented in a phytosociological table 
(fable 1). Non-diagnostic species with a frequency of less than 10 
were omitted from Table 1. Taxa names conform to those of 
Arnold and De Wet (1993). The soil nomenclature follows the 
classification of MacVicar et al. (1977). New syntaxa are 
described and formal syntaxonomy, in accordance with the Code 
of Phytosociological Nomenclature (Barkman et aI. 1986), was 
applied to the classification. 
Results and Discussion 
Classification 
In the phytosociological table, one order, three alliances, nine 
associations, four sub-associations and one community without 
a syntaxonomic rank are recognized (Table 1). No syntaxo-
nomic rank is formally assigned to this community because too 
little information is available. The hierarchical classification of 
these vegetation units is as follows: 
A. Unspecified order [to indicate that the following syntaxa are 
not classified under any of the recognized orders (Coetzee 
1983)] 
1. Protasparago africani - Acacion karroo 
1.1 Protasparago suaveolentis - Acacietum karroo 
1.2 Eragrostido curvulae - Acacietum karroo 
1.3 Rhoo lanceae - Acacietum caffrae 
B. Loudetio simplicis - Schizachyrietalia sanguinei 
2. Schizachyrio sanguinei - Vanguerion infaustae 
2.1 Zanthoxylo capensis - Vanguerietum infaustae 
2.2 Pavetto zeyheri - Vanguerietum infaustae 
3. Schizachyrio sanguinei - Pogonarthrion squarrosae 
3.1 Alloteropsido semialatae - Pogonarthrietum squar-
rosae 
3.2 Aristido stipitatae - Pogonarthrietum squarrosae 
C. Unspecified orders [to indicate that the following syntaxa 
are not classified under any of the recognized orders (Coet-
zee 1983)] 
4. Elionurio mutici - Cymbopogonetumplurinodis 
4.1 Elionurio mutici - Cymbopogonetum plurinodis era-
grostidetosum racemosae 
4.2 Elionurio mutici - Cymbopogonetum plurinodis 
aristidetosum canescentis 
4.3 Themeda triandra - Cymbopogon plurinodis Grass-
land (community without syntaxonomic rank) 
5. Falckio oblongae - Eragrostidetum planae 
5. 1 F alckio oblongae - Eragrostidetum planae verbene-
tosum bonariensis 
5.2 Falckio oblongae - Eragrostidetum planae cirse-
tosum vulgaris 
Description of the syntaxa 
The vegetation of the Ba land type of the Western Transvaal 
can typically be divided into broad physiognomic classes 
(Edwards 1983), namely woodland, shrub land (not so common 
in the study area but prominent in the vegetation of the Ba land 
type) and grassland (Bezuidenhout & Bredenkamp 1990; 
Bezuidenhout & Bredenkamp 1991a; Kooij et al. 1990; 
Bezuidenhoutet al. 1993) (Figures 3 & 4). 
Species of species group U (Table 1) are generally found in 
all of the major vegetation units and are dominated by the 
perennial grasses Themeda triandra, Eragrostis curvula, Aris-
tida congesta, Cynodon dactylon, Digitaria eriantha and Seta-
ria sphacelata. 
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1. Protasparago africani - Acacion karroo all. nov. 
Nomenclatoral type: re1eve 184 
This alliance, which represents all of the woodland of the Ba 
land type. is characterized by species group B (Table 1), and 
the diagnostic species are the tree species Acacia karroo and A. 
caffra. the shrub Rhus pyriodes, the bushy shrub Prot-
asparagus africanus and the perennial forb Teucrium trijidum. 
The diagnostic woody species and the woody species listed in 
species groups K and L (Table 1), as well as the general grass 
species mentioned above, are the dominant species of the 
alliance. This woodland alliance is found in a variety of 
habitats (Figure 3). The Protasparago africani - Acacion 
karroo is represented by 15 re1eves and three associations are 
recognized. 
1.1 Protasparagosuaveolentis- Acacietum ka"OO ass. nov. 
Nomenclatoral type: releve 184 
This association occurs in the bottomland flats (Figure 2) in 
competition with the Themeda triandra - Cymbopogon pluri-
nodis Grassland. The reason for the woodland invading the 
area of the grassland can be partly ascribed to overgrazing and 
the resulting bush encroachment, but the soil type of the 
woodland often differs from that of the grassland (Figure 2). 
The dominant soil forms of the association are the Glencoe 
(30% of the terrain type), Longlands (23% of the terrain type) 
and Fernwood (22% of the terrain type) (Land Type Survey 
Staff 1984). The soil is typically 300 - 1050 mm deep, with a 
clay content in the B-horizon of 20 - 30% (Land Type Survey 
Staff 1984). The terrain has a slope of 3 - 8% with relatively 
poor drainage (Figure 3). 
Differential species identified, also occurring in the Zantho-
xylo capensis - Vanguerietum infaustae (2.1), include the 
woody Acacia robusta and Tarchonanthus camphoratus, the 
liana Clematis brachiata and the forbs Becium grandiflorum 
and Pavonia burchellii (Table 1, species group 1). An average 
of 34 species per sample plot was recorded. 
The well-developed tree stratum is 6.5 m tall and the canopy 
cover is 35%, while the shrub stratum is 2.24 m tall with a 
canopy cover of 24%. The woody component includes the trees 
Acacia karroo and A. robusta and the shrubs Grewia jlava, 
Rhus pyroides and Tarchonanthus camphoratus, with the three 
shrub-like species, Protasparagus africanus, P. laricinus and 
P. suaveolens also prominent. The herbaceous layer is poorly 
developed and is 0.7 m tall with a canopy cover of only 40%. 
The perennial grasses Sporobolus africanus, Eragrostis 
curvula and Digitaria eriantha are prominent while the 
perennial forbs Teucrium trijidum and Pavonia burchellii are 
also conspicuous. The presence of relatively palatable grasses 
(Van Oudtshoorn 1991) in this area indicates the high grazing 
potential of this association. Related communities were also 
described by Bezuidenhout and Bredenkamp (1990, 1991a, 
1991b) and Bezuidenhoutet al. (1993). 
1.2 Eragrostidocurvu/ae - Acacietum ka"OO ass. nov. 
Nomenclatoral type: releve 159 
The Eragrostido curvulae - Acacietum karroo is one of the 
most recognizable plant communities in the Western Transvaal. 
It associates strongly with the footslopes (Figure 2) of the hills 
of the Ba land type where it forms large patches of thorny 
microphyllous bushveld. The soil forms that represent this 
association are the Hutton (47% of the terrain type), Mispah 
(11% of the terrain type) and the Avalon (10% of the terrain 
type) (Land Type Survey Staff 1984). The soil depth is 900 -
1100 mm with a clay content of 18 - 30% in the B-horizon 
(Figure 3). 
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Table 1 A phytosociological table of the vegetation of the Ba land type in the 
western Transvaal, South Africa (syntaxa numbers are given in the text) 
Sample plots 
Syntaxa 
Speci es group A 
Rhus lancea 
Acacia hebeclada 
Acacia erioloba 
Species group B 
Acacia karroo 
Rhus pyroides 
Protasparagus africanus 
Acacia caffra 
Teucrium trifidum 
Species group C 
Zanthoxylum capense 
Pellaea calomelanos 
Hundulea sericea 
Euclea undulata 
Leonotis ocymifolia 
Commelina africana 
Euclea crispa 
Pbyllanthus parvulus 
Rhus rigida 
vernonia galpinii 
Rhynchosia venulosa 
Sporobolus pectinatus 
Species group D 
Pavetta zeyheri 
Becium angustifolium 
Species group E 
vangueria infausta 
Rhus magalismontana 
Tapiphy llum parvifolium 
ziziphus mucronata 
Indigofera comosa 
Rhus leptodictya 
Dombeya rotundifolia 
Olea europaea 
Cheilanthes hirta 
Species group F 
Alloteropsis sellialata 
Honocymbium ceresiiforme 
Panicum natalense 
Pentanisia angustifolia 
Crassula lanceolata 
Digitaria tricholaenoides 
Sphenosty lis angustifolia 
Hypoxis rigidula 
Pearsonia cajanifolia 
Bewsia bitlora 
Digitaria IIOnodactyla 
Species group G 
Kyphocarpa angustifolia 
Pygmaeothamnus zeyheri 
Aristida stipitata 
Acrotome hispida 
Zornia glochidiata 
Tepbrosia lupinifolia 
Tepbrosia longipes 
11222 12455 22244 2226 12166 5555144 2222222456 22224444455551166666 22222466 145666222266 222222 1145564555 
58459 51701 24877 3336 36356 4544788 0222346311 34790089911448816661 22457066 394126772811 3342]5 3831469111 
54028 91975 71078 1278 11290 3049398 4568622738 44876731228053572799 126678]4 03240669]156 58]43] ]689110167 
\1.1 11\ 11.3 \2.1 12.2\ ].1 I 3 3.2 \ 4.1 
4 
I 4.2 4.] \5.1 15 5.2 
I I ~tt ttR+ J+ 
44 +4 2tt + + 3+ +++ + 
+++2 2+ tt + tt ++++ + 
+ +3 + + ++++ +++ 
tt 3 2 4+5+2 4 
+++++ tt tt ++++ 
+++1 + 
++++ + 
ttl + 
+++ 
tt+ 
+++ + 
tt 
++ 
+ + 
tt 
+ + 
tt 
tt + + t 
+ + + 
1 1 1 1/ +1!121 1 + + I 
t 
+ 
+++ + +11 
+2+ + + 
24+ + + 
+1 + 1 
tt +2 
tt +1 
2 
tt 
++ 
+++++ 
++++ R 
+ tt + 
+ +++ 
+ +++ 
1 t + 
+ + ++ 
tt + 
tt 
++ 
+ 
+ 
2 ] 
tt + ++ 
tttt+ + 
++2tt + 
+++tt t 
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I I 
tt 
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tt+ t 
+ + ++ 
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Table 1 Continued 
11122 12455 22244 2226 12166 5555144 2222222456 22224444455551166666 22222466 145666222266 222222 1145564555 
Sample plots 58459 51701 24877 3336 36356 4544788 0222346Jll 34790089911448816661 22457066 394126772811 3J4235 3831469111 
54028 91975 71078 1278 11290 3049398 4568622738 44876731228053572799 12667834 032406693156 583433 3689110167 
Syntaxa 
\1.1 11:2 11.3 \2.1 12.2\ 3.1 I 3 3.2 \ 4.1 
4 
4.2 4.3 \ 5.1 15 5.2 
Species group H 
pogonarthria squarrosa 
Tristaehya leueothrix 
Parinari eapensis 
Cleome rubella 
Species group I 
++ + +++ tt ++ ++ 
+++ +R 32 
++ + 
+ ++ +++ 
+ + 
+ 
+ 
sehizachyrium sanquineum 1 1 1 + 
wudetia simpler 
Bulbosty lis burehellii 
ttl 2+211 + 1 1 + + 2 1 43 +2+ 3 +2 + + + 
++ ++ ++ + ++ + ++ ++++ ++ .1 1 
Species group J 
Becium grandiflorum + + + +++ + ++++ ++ 
Pavonia burcOOllii ++++ +++ 
Clematis brachiata +++ + ++ + 
Acacia rorusta + 2 + tt 
Tarchonanthus camphorathus 2 
Species group K 
Gretlia flava 
Hay tenus heterophy lla 
Celtis africana 
Aloe species 
Ehretia rigida 
Species group L 
Diospyros lycioides 
Protasparaqus suaveolens 
Protasparaqus laricinus 
Sporobolus africanus 
Species group M 
Aristida canescens 
Sporobolus discosporus 
Eragrostis superba 
Microchioa caffra 
Species group N 
CYmbopogon plurinodis 
Heliehrysum rugulosum 
Scabiosa columbaria 
Bar leria macrostegia 
Turbina oblongata 
Pol ygala hottentotta 
Species group 0 
Tephrosia burchellii 
Plexipus OOderaceus 
Species group P 
+ 34+ +Jt +++ 
+++ + ++ ++++ ++ 
+++ + + + ++++ 
++ + +++ +++ 
+ +++ +++ 
+2++ 2+ +33 + ++++ 242++ 
++2+3 +++ +++++ +++ + + + 
+++++ ++++ + +1+ + +++ + 
+44 1 ++1 2+ 
++ + + 
+++ + 2 
++ + + 
++ + + 
+ +++ 
+ + 
+ + + 
\ I \ \ \ \ 
+ + + + + 
+ ++ tt 
+ + 
+ + 
+ 2 2+ + + tt ++ + ++++ + 
tt3 + 
++ 
2+22++ 1 + + ++ tt2tt ++++ tt 
++++ + ++ +++++ + + + + + ++++ tt + 
+++ tt + ++ + + + + 
+++ + + + +++ ++ + ++ +++ 
+++ + ++ + 
++ ++ ++++++ + + ++ 
++ \+++ + + 
2+++ + +++ + 
+ + 
+ 
Eragrostis racemosa 
Traehypogon spieatus 
Dicoma anomala 
Andropogon schirensis 
+ 
+ 
2 
+ 
1+++++1 
++1++1 
++ 
++ +++ +1 ++ + ++++ +++ 2+ 
+ I + + + + + +++ +++++ 1 
++ +++ ++ +++ ++++ +++ ++ 
1++ 
Senecio venosus ++ 
Chamaecrista mimosoides 
Hermannia lancifolia 
Diheteropogon amplectens 
Gnidia capitata + + 
Rhynchosia nervosa 
Acal ypha angustata 
Senecio coronatus 
Aristida diffusa 
+++ ++ + ++++ + + 
+++++ + ++ + + + + 
+ ++ ++ + + + 
+ + + + + ++ 2 
+ 2+ 1++ + ++ 
+ + + + + tt ++++ + 
+ + + + ++ ++ + + 
+ + + + ++++ 
++ + ++ +++++ 
+ + ++ + + +++++++ 
+++ 
+++ 
++ + 
+ + + 
+ + + 
+ 
+ + + 
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++ 
+ ++ 
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Table 1 Continued 
11222 12455 22244 2226 12166 5555144 2222222456 22224444455551166666 22222466 145666222266 222222 1145564555 
Sample plots 58459 51701 24877 3336 36356 4544788 022234631l 34790089911448816661 22457066 394126772811 334235 3831469111 
54028 91975 71078 1278 11290 3049398 4568622738 44876731228053572799 12667834 032406693156 583433 3689110167 
Syntaxa 
Species group Q 
Elionurus I1I1Jticus 
Triraphis androponoides 
Trichoneura grandiglumis 
Brachiaria serrata 
Crabbea angustifolia 
Heteropogon contort us 
species group R 
Eragrostis plana 
Falckia oblonga 
Species group S 
Paspalum dilatatum 
Verbena bonariensis 
Species group T 
Cirsium vulgare 
axalis species 
Species group U 
Themeda triandra 
Eragrostis curvula 
setaria sphacelata 
Aristida congesta 
cynodon dacty lon 
Digitaria eriantha 
Lactuca serriola 
Vernonia oligocephala 
Ziziphus zeyheriana 
Hermannia depressa 
Justicia anagalloides 
Felicia l1I11ricata 
Anthosperl1l1Jm hispidulUli 
Helichrysum nudifolium 
Eragrostis gummiflua 
stoebe vulgaris 
Crabbea acaulis 
schkuhria pinnata 
Helinis repens 
Mariscus indecorus 
Gomphrena celosioides 
Hyparrhenia hirta 
Lippia scaberrima 
Blepharis angusta 
cyanotis speciosa 
Sida dregei 
Monsonia angustifolia 
Corchorus asplenifolius 
Hibiscus pus ill us 
Berkheya radula 
Walafrida densiflora 
Eragrostis capensis 
Cymbopogon excavatus 
Hibiscus trionum 
Solanum panduriforme 
Eragrostis lehmanniana 
IpolllDea obscura 
Raphionacme hirsuta 
Panicum coloratum 
Lighttootia denticulata 
Eragrostis obtusa 
Tephrosia semiglabra 
Chamaesyce hirta 
Tragus berteronianus 
Eustachys paspaloides 
Solanum capensis 
11.1 11:2 11.312.1 12•2 1 3.1 I 3 3.2 4.1 4.2 4.3 
+1 ++ ++ 1 11221 +3 ++++1+ H23+2111 111 + H1+ + 21 + ++ ++++ 
+++ H 11 H 3H + + +++ 1 H+ + + 
+ +++ + H 2H+ + ++++ + ++ ++++++ ++2+++++ + + 
++ +++H ++ 22+++ 2 ++ +++++ H+ +1++++ + + + + 
+ + ++ H+ +++++ + +++ + + +++ ++ 
++ + +++ 3+ H + 2+ + + + + 
I I I I I I 
I I I I I I 
15.1 15 5.2 
~+ 
~ 
+ + 
~ ~ 
2++ 1+ +222 +1 + 11+11 + + ++2+ 2 2H11+31 431 22+232 2 +++2+2 543tl245++11 2+2333 H111+3243 
22 + 231l +2211 HI +2 + +l1+ 2 +34++ 231+ + ++2H+1211+3+ 1+11 ++2 +++ +11+21 3+ + ++++ 2+ 121211+ 
+3+ 2+++ ++ + + 3+2++++ + +++++ + + +++1 + + +++ + ++++2 H 323++2 H11++++++ 
+ + 21 H H H + 3 + + H 1 H + +++1 + + + +++ + ++++ 4422++++ + 1+ + ++++ H + 1 + 
H + 2++++ ++++2 +++ + + + ++ ++ + + ++++ +++ + 3R 1 3+2++2 ++++ + +++1 
2 2 + 3 + + H + + + + + + 2+ 1 + H +++ +++ 1 333321 2 2+++ +++ + ++ 
H H +++ ++ H ++++ + H H + + tt H ++++ + ++++ +++ + ++ + 
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No diagnostic species were identified but the presence of 
species groups B (diagnostic of the alliance), L and U 
(common species) and the absence of species groups J and K 
characterize this association (Table 1). An average of 31 
species per sample plot was noted. 
The tree stratum, with a canopy cover of 14.5% and a height 
of 5 m, is represented by the trees Acacia caffra and A. karroo. 
The prominent shrubs in the shrub stratum are Rhus pyroides, 
Diospyros lycioides and Protasparagus laricinus with a canopy 
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cover of 14.5% and a height of 2.6 m. The poorly developed 
herbaceous layer is 0.4 m tall and has a canopy cover of 
38.8%. The only prominent forb is Teucrium trifidum, while 
the perennial grasses Eragrostis curvula, Cynodon dactylon 
and Melinis repens are also prominent. The palatable 
component of the grass sward is the cause of selective over-
grazing of this vegetation, often resulting in considerable 
degradation of the herbaceous layer and also bush encroach-
ment (Bredenkamp & Bezuidenhout 1990). The presence of the 
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dwarf shrub Ziziphus zeyheriana, the pioneer grasses Aristida 
congesta and Melinis repens and the relatively low canopy 
cover of the stratums are an indication of the poor condition 
and state of degradation of this vegetation. Related commun-
ities were mentioned by Bredenkamp et al. (1989), Bezuiden-
hout and Bredenkamp (199Ib) and Bezuidenhoutet al. (1993). 
1.3 Rhoo Ianceae - Acacietum caffrae ass. nov. 
Nomenclatoral type: rei eve 241 
This association is found high up on the mid slopes (Figure 2) 
of the Ba land type in the Western Transvaal. This relatively 
high-lying woodland is associated with deep (900 - 1100 mm) 
and well-drained soils. The dominant soil-rock complex con-
sists of Hutton (37% of terrain type), Rock (27% of the terrain 
type) and Mispah (26% of the terrain type) (Land Type Survey 
Staff 1984). On this relatively flat terrain (slope 0 - 2%), loose 
rocks and stones are scattered on the soil surface (less than 
10%) (Figure 3). 
The diagnostic species of this association are listed in 
species group A (Table 1) which includes the two trees Rhus 
lancea and Acacia erioloba and the shrub A. hebeclada. 
Species groups B (diagnostic for the alliance), K and L, and 
the common species of species group U, are also present in this 
association (Table 1). An average of 38 species per sample plot 
was recorded. 
The tree stratum is relatively well developed with a canopy 
cover of 18%, and is 7.7 m tall. Apart from the diagnostic 
trees, Acacia caffra is also prominent in this stratum. The 
shrub stratum is 2 m tall with a canopy cover of 18%. Promi-
nent shrubs are Acacia hebeclada, Rhus pyroides, Grewia 
f!.ava, May tenus heterophylla, Ehretia rigida and Diospyros 
lycioides, and the two shrubby species are Protasparagus 
suaveolens and P. laricinus. The herbaceous layer, with the 
perennial forb Teucrium trifidum, the dwarf shrub Ziziphus 
zeyheriana and perennial grasses Sporobolus africanus, 
Themeda triandra, Eragrostis curvula, Aristida congesta, 
Cynodon dactylon and Setaria sphacelata prominent, is 0.6 m 
tall with a canopy cover of 47%. 
B. Loudetio simplicis - Schizachyrietalia sanguinei ord. 
nov. 
The Loudetio simplicis - Schizachyrietalia sanguinei is charac-
terized by the diagnostic perennial grasses Schizachyrium 
sanguineum and Loudetia simplex and the perennial grass-like 
forb Bulbostylis burchellii (Table 1, species group I). This 
order represents the relatively high-lying shrub- and grassland 
syntaxa on plateaux and rocky slopes within the Ba land type 
of the western Transvaal (Figure 2). This order consists of two 
alliances, each of them with two associations, and is represent-
ed by 26 releves. 
2. Schizachyrio sanguinei - Vanguerion infaustae all. nov. 
Nomenclatoral type: rei eve 660 
The shrubland syntax a of the Ba land type are strongly related 
to the crests (1) and scarps (2) of the hills which are normally 
well drained (Figure 2). Rock outcrops are also predominant in 
this terrain type. The alliance is characterized by species group 
E (Table 1) and the diagnostic species are the trees Ziziphus 
mucronata, Rhus leptodictya, Dombeya rotundifolia and Olea 
europaea subsp. africana, the shrubs Vangueria infausta, 
Tapiphyllum parvifolium and the dwarf shrub Rhus magalis-
montana. The conspicuous perennial forb Indigofera comosa 
as well as the fern Cheilanthes hirta are also diagnostic for this 
alliance. This alliance is represented by 9 releves consisting of 
two associations. 
2.1 Zanthoxylo capensis 
nov. 
Nomenclatoral type: releve 231 
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Vanguerietum infauslile ass. 
The Zanthoxylo capensis - Vanguerietum infaustae is restricted 
to the almost vertical scarps (Figure 2) of the quartzitic hills 
with slopes of about 100% in the Ba land type. The predomi-
nant soil-rock complex consists of rock (90% of the terrain 
type) and the Mispah soil form (10% of the terrain type). The 
Mispah soil form has a clay content of 3 - 10% in the A-hori-
zon and is 100 - 200 mm deep (Land Type Survey Staff 1984) 
(Figure 3). 
The diagnostic species which characterize this association 
include the shrubs Zanthoxylum capense, Mundulea sericea, 
Euclea undulata and E. crispa, the dwarf shrub Rhus rigida, as 
well as the perennial forbs Leonotis ocymifolia, Commelina 
africana, Phyllanthus parvulus, Vernonia galpinii and Rhyn-
chosia venulosa, with the perennial grass Sporobolus pectina-
tus and the fern Pellaea calomelanos also present (Table 1, 
species group C). Other species from species groups E (diag-
nostic for the alliance), I (diagnostic for the order), J, K, Land 
U (common species) are also present in this association (Table 
1). Species from species group B (Table 1) (diagnostic for 
Protasparago africani - Acacion karroo) are also present but 
could be seen as outliers from the adjacent Protasparago 
africani - Acacion karroo and are not typical of this 
association. An average ,of 45 species was recorded per sample 
plot. 
The tree stratum is poorly developed with a canopy cover of 
5% and a height of 7 m. Trees like Acacia caffra, A. karroo 
and Celtis africana are not so typical of this association but 
were noted in some of the sample plots. However, other trees 
like Ziziphus mucronata, Rhus leptodictya, Dombeya rotundi-
folia and Olea europaea subsp. africana are typical of this 
association. The diagnostic shrub species for the association 
and the alliance, as well as May tenus heterophylla and 
Diospyros lycioides, are prominent. The shrub stratum is 2.2 m 
tall and has a canopy cover of 13.7%. The herbaceous layer is 
0.9 m tall with a canopy cover of 22.5%. The prominent spe-
cies are the perennial grasses Loudetia simplex and Eragrostis 
curvula with no prominent forbs. Related communities were 
described by Bezuidenhout and Bredenkamp (1991a, 1991b) 
and by Bredenkamp and Bezuidenhout (1990). 
2.2 Pavetto zeyheri - Vanguerietum infaustae ass. nov. 
Nomenclatoral type: releve 660 
This shrubland association is typical of the alliance and is 
limited to the crests of the hills of the Ba land type (Figures 2 
& 3). The slope is less than 5% and the dominant soil forms 
are Mispah (23% of the terrain type), Glencoe (20% of the 
terrain type) and Hutton (19% of the terrain type). The shallow 
(100 - 200 mm deep) soils have a 3 - 10% clay content in the 
A-horizon (Land Type Survey Staff 1984). 
The diagnostic species are the shrub Pavetta zeyheri and the 
perennial forb Becium angustifolium (Table 1, species group 
D). Other species of species groups E (diagnostic for the 
alliance), I (diagnostic for the order), L, Q and U (common 
species) are also present in this association. An average of 37 
species per sample plot was recorded. 
The tree stratum is 4.25 m tall and has a canopy cover of 8% 
with Ziziphus mucronata, Rhus leptodictya and Olea europaea 
subsp. africana the prominent trees. The shrub stratum, with 
Pavetta zeyheri, Vangueria infausta and Diospyros lycioides 
prominent, has a canopy cover of 20% and is 2.8 m tall. The 
herbaceous layer is 0.7 m tall with a canopy cover of 50%. The 
prominent perennial grasses are Schizachyrium sanguineum, 
Loudetia simplex, Triraphis andropogonoides and Melinis 
repens. The conspicuous forb Indigofera comosa and the 
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perennial forb Helichrysum nudifolium are prominent in this 
association. A related community was described by Bezuiden-
hout and Bredenkamp (199Ib). 
3. Schizachyrio sanguinei - Pogonarthrion squarrosae all. 
nov. 
Nomenclatoral type: reI eve 549 
This relatively high-lying grassland alliance is found on the 
scarps and midslopes of the hills of the Ba land type (Figures 2 
& 4). More than 10% of the soil surface is covered by rocks 
and stones. The soil depth of Schizachyrio sanguinei - Pogo-
narthrion squarrosae is much shallower (100 - 200 mm) than 
Elionurio mutici - Cymbopogonetum plurinodis (4) (900 -
1100 mm) (Figure 4) . 
The following species are diagnostic for this alliance: the 
dwarf shrub Parinari capensis, the perennial grasses 
Tristachya leucothrix and Pogonarthria squarrosa and the 
conspicuous, when in flower, annual forb CLeome rubella 
(Table 1, species group H). Most of the prominent grasses 
have a low grazing value and this alliance therefore has a low 
grazing capacity (Gibbs Russell et al. 1990; Van Oudtshoom 
1991). This alliance is represented by 17 releves and two asso-
ciations were distinguished. 
3.1 Alloteropsido semialatae - Pogonarthrietum squarrosae 
ass. nov. 
Nomenclatoral type: reI eve 549 
The Alloteropsido semiaLatae - Pogonarthrietum squarrosae is 
typical of the alliance and is associated with the scarp (Figure 
2) in the Ba land type with a 50 - 70% slope (Figure 4). The 
soil-rock complex differs also from that of the Zanthoxylo 
capensis - Vanguerietum infaustae (2.1) in that there is more 
soil present in this association. Rock (60% of the terrain type), 
Mispah (30% of the terrain type) and Glenrosa (10% of the 
terrain type) is dominant in the soil-rock complex of this asso-
ciation (Land Type Survey Staff 1984). 
The diagnostic species are the conspicuous perennial grasses 
Alloteropsis semialata, Monocymbium ceresiiforme, Panicum 
natalense and Bewsia biflora and the inconspicuous perennial 
grasses Digitaria tricholaenoides and D. monodactyla. The 
conspicuous perennial forbs Pentanisia angustifolia, Spheno-
stylis angustifolia, Pearsonia cajanifolia and Hypoxis rigidula, 
when in flower (Van Wyk & Malan 1988), as well as the 
inconspicuous weakly perennial succulent CrassuLa LanceoLata 
subsp. transvaalensis, are also diagnostic for the association 
(Table 1, species group F). Other species from species groups 
H (diagnostic for the alliance), I (diagnostic for the order), P, 
Q and U (common species) (Table 1) are also present in the 
association. An average of 35 species was recorded per sample 
plot. 
Both tree and shrub strata are absent. The herbaceous layer 
is well developed with a canopy cover of 65% and the height 
varies from 0.4 to 0.7 m. Other than the diagnostic species, the 
prominent perennial grasses occurring in this association are 
Eragrostis racemosa, Trachypogon spicatus, Diheteropogon 
amplectens, Elionurus muticus, Themeda triandra and Era-
grostis curvula. 
3.2 Aristido stipitatae - Pogonarthrietum squarrosae ass. 
nov. 
Nomenclatoral type: reI eve 242 
This association occurs on the mid slopes (Figure 2) with 
shallow (100 - 200 mm) soils (Figure 4). The dominant soil 
forms on 2 - 3% slopes are Mispah (35% of the terrain type), 
Glenrosa (22% of the terrain type) and Hutton (14% of the 
terrain type). The Aristido stipitatae - Pogonarthrietum 
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squarrosae is associated with more than 45% stones or rocks 
on the soil surface. 
The association is characterized by species group G (Table 
1) which includes the diagnostic perennial grass Aristida 
stipitata subsp. graciliflora and the perennial dwarf shrub 
Pygmaeothamnus zeyheri var. zeyheri and the perennial forbs 
Kyphocarpa angustifolia, Acrotome hispida, Tephrosia Lon-
gipes subsp. longipes, T. lupinifolia and the annual forb Zornia 
glochidiata. Other species from species groups H (diagnostic 
for the alliance), I (diagnostic for the order), 0, P, Q and U 
(common species) (Table 1) are also present in this association. 
An average of 41 species was noted per sample plot 
The tree stratum is absent with a poorly developed shrub 
stratum which is 1 m tall and has a canopy cover of 10%. The 
prominent shrub, if present, is Diospyros Lycioides. The 
herbaceous layer is 0.69 m tall with a canopy cover of 49.5%. 
The prominent grass species for the association are Tristachya 
leucothrix, Schizachyrium sanguineum, Elionurus muticus, 
Brachiaria serrata, Eragrostis curvula and Setaria sphacelata, 
and the prominent forbs are Pygmaeothamnus zeyheri var. 
zeyheri, Acrotome hispida and Plexipus hederaceus. 
4. Elionurio mutici - Cymbopogonetum plurinodis ass. nov. 
Nomenclatoral type: reI eve 297 
This grassland association occurs over a wide variety of habi-
tats and is found on the mid slopes and bottomland flats of the 
Ba land type (Figures 2 & 4). The soil is deeper (900 - 1100 
mm) and the habitat is less rocky than that of Schizachyrio 
sanguinei - Pogonarthrion squarrosae (3) (Figure 4). The 
diagnostic species (Table 1, species group N) are the perennial 
grass Cymbopogon plurinodis, the perennial forbs Helichrysum 
rugulosum, Scabiosa columbaria, Barleria macrostegia and 
Turbina obLongata, and the annual/perennial forb (Van Wyk & 
Malan 1988) Polygala hottentotta. Two subassociations and 
one community without syntaxonomic rank are distinguished 
and the association is represented by 40 releves. 
4.1 Elionurio mutici - Cymbopogonetum plurinodis era-
grostidetosum racemosae subass. nov. 
Nomenclatoral type: releve 297 
The Elionurio mutici - Cymbopogonetum plurinodis eragros-
tidetosum racemosae grassland is the typical subassociation of 
the association and is associated with the midslopes of the Ba 
land type (Figure 2). The dominant soil forms present in this 
subassociation are Hutton (47% of the terrain type), Mispah 
(11% of the terrain type) and Avalon (10% of the terrain type) 
(Land Type Survey Staff 1984). Less than 10% stones or rocks 
cover the soil surface. The soil depth varies from 900 to 1100 
mm. 
No character species could be identified for this subassocia-
tion but the species of species groups 0 and P may be con-
sidered as differential. The presence of species groups N (diag-
nostic for the association) and Q (Table 1) and the absence of 
species groups G [diagnostic for Aristido stipitatae - Pogonar-
thrietum squarrosae (3.2)), H [diagnostic for Schizachyrio 
sanguinei - Pogonarthrion squarrosae (3)) and I [diagnostic 
for Loudetio simplicis - Schizachyrietalia sanguinei (B)) 
characterize this subassociation (Table 1). The common 
species from species group U (Table 1) are also present. An 
average of 34 species per sample plot was noted. 
No trees and shrubs were noted in this grassland subassocia-
tion. The herbaceous layer is well developed and is 0.7 m tall 
with a canopy cover of 61.6%. The following perennial grass 
species are prominent in this subassociation: Cymbopogon 
plurinodis, Elionurus muticus, Themeda triandra and Eragros-
tis curvula. Although forbs are present, none are prominent. 
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4.2 Elionurio mutici - Cymbopogonetum plurinodis aris-
tidetosum canescentis subass. nov. 
Nomenclatoral type: releve 277 
This grassland subassociation also occurs on the mid slopes 
(Figure 2) but is lower in altitude than Elionurio mutici -
Cymbopogonetum plurinodis eragrostidetosum racemosae 
(4.1). It also has the same dominant soil forms present and the 
soil is deep (900 - 1100 mm) as Elionurio mutici - Cymbo-
pogonetum plurinodis eragrostidetosum racemosae (4.1) 
(Figure 4). The habitat difference between Elionurio mutici -
Cymbopogonetum plurinodis eragrostidetosum racemosae 
(4.1) and Elionurio mutici - Cymbopogonetum plurinodis 
aristidetosum canescentis (4.2) is that there are no stones or 
rocks on the soil surface of the latter (4.2) (Figure 4). 
The diagnostic species are the perennial grasses Aristida 
canescens, Eragrostis superba, Microchloa cajfra and 
Sporobolus discosporus (Table I, species group M). With the 
exception of the grass Eragrostis superba which has an 
average grazing value, the rest of these grasses have a low 
grazing value (Van Oudtshoorn 1991). Other species from 
species groups N (diagnostic for association), Q and U (com-
mon species) are also present in this subassociation (Table 1). 
An average of 32 species per sample plot was recorded. 
With the tree and shrub strata absent, the herbaceous layer is 
0.7 m tall with a canopy cover of 52%. Other prominent grass 
species, apart from the diagnostic species, are Cymbopogon 
plurinodis, Trichoneura grandiglumis and Aristida congesta. 
4.3 Themeda triandra - Cymbopogon plurinodis Grassland 
(community without syntaxonomic rank) 
This grassland community occurs on the bottomland flats 
(Figure 2) of the Ba land type (Figure 4). The Protasparago 
suaveolentis - Acacietum karroo (1.1) is also found on the 
bottomland flats but the habitat differs (Figure 2). The domi-
nant soil forms of the Therneda triandra - Cymbopogon pluri-
nodis Grassland are the Valsrivier (33% of the terrain type), 
Westleigh (20% of the terrain type) and Glencoe (10% of the 
terrain type). The shallow to moderately deep soil (200 - 550 
mm) has a clay content in the B-horizon of 30 - 40%. This 
habitat is wetter than the habitats of the other two subassocia-
tions of this association. There are also no rocks or stones on 
the soil surface present (Figure 4). 
There are no diagnostic species for this community, but the 
presence of species groups N (diagnostic for the alliance) and 
Q together with the absence of species groups M, 0 and P 
(Table 1) characterize this community. The common species of 
species group U (Table 1) are also present in this community. 
An average of 30 species per sample plot was recorded. 
No trees or shrubs are present in the Therneda triandra -
Cymbopogon plurinodis community. The herbaceous layer is 
well developed with a canopy cover of 68% and it is 0.68 m 
tall. Prominent species are the perennial grasses Therneda 
triandra, Eragrostis curvula, Cynodon dactylon and Digitaria 
eriantha. 
5. Falckio oblongae - Eragrostidetumplanae ass. nov. 
Nomenclatoral type: re1eve 243 
The Falckio oblongae - Eragrostidetum planae is found in the 
drainage lines (Figure 2) of the Ba land type (Figure 4). The 
medium deep (600 - 900 mm), poorly drained margalitic soils 
are characterized by Rensburg, Willowbrook and Arcadia (to-
gether 90% of the terrain type) soil forms (Land Type Survey 
Staff 1984). The clay content of the B-horizon of the soils 
varies between 35 and 50%, while the slope varies very little (0 
- 1%) (Figure 4). No rocks or stones occur on the soil surface 
of this relatively low-lying wet grassland association. 
The diagnostic species are the perennial grass Eragrostis 
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plana and the perennial dwarf forb Falckia oblonga (Table I, 
species group R). Within the association two subassociations 
could be identified (Figure 4). Due to all the ploughing in the 
Ba land type, the unploughed habitat of the F alckio oblongae -
Eragrostidetum planae is normally overgrazed, which is 
indicated and emphasized by some of the diagnostic species 
present in the subassociations. 
5.1 Falckio oblongae - Eragrostidetum planae verbene-
tosum bonariensissubass. nov. 
Nomenclatoral type: releve 243 
This subassociation has the same abiotic factors as were 
described for Falckio oblongae - Eragrostidetum planae. This 
sub association's habitat is, however, much wetter than that of 
the Falckio oblongae - Eragrostidetumplanae cirsetosum vul-
garis (Figure 4). 
The diagnostic species which characterize this subassocia-
tion are the perennial exotic grass Paspalum dilatatum and the 
weed Verbena bonariensis (Table 1, species group S). An 
average of 24 species per sample plot was noted. 
No trees or shrubs are present and the herbaceous layer is 
well developed, 1.02 m tall and has a canopy cover of 74%. 
The prominent grass species are Eragrostis plana, Themeda 
triandra, E. curvula, Digitaria eriantha and Setaria sphace-
lata. The perennial forbs Falckia oblonga and Berkheya radula 
are also prominent in this subassociation. 
5.2 Falckio oblongae - Eragrostidetum planae cirsetosum 
vulgaris subass. nov. 
Nomenclatoral type: releve 661 
The Falckio oblongae - Eragrostidetum planae cirsetosum 
vulgaris is associated with the relatively drier habitat of the 
drainage lines (Figure 2) of the Ba land type (Figure 4). The 
soil depth, clay content of the B-horizon and the slope are the 
same as were described for the alliance (Figure 4). 
The diagnostic species (Table I, species group T) are the 
conspicuous exotic perennial forb Cirsium vulgare and the 
inconspicuous perennial Oxalis species. An average of 18 
species per sample plot was recorded. 
In this sub association, no trees or shrubs are present and the 
herbaceous layer is well developed. It has a canopy cover of 
82% and is 0.76 m tall. Perennial grasses like Eragrostis 
plana, Therneda triandra, E. curvula, Setaria sphaceiata and 
the tall Hyparrhenia hirta are prominent. 
Concluding remarks 
As was noted in the past by several authors, two structural 
units, namely woodland and grassland, could be identified in 
the northern, north-eastern and north-western Orange Free 
State (Kooij et al. 1990; Fuls et al. 1993; Eckhardt et al. 
1993), as well as in the western Transvaal (Bezuidenhout & 
Bredenkamp 1991; Bezuidenhout et al. 1993). Apart from the 
above structural units and some correspondence in species 
composition, very little similarities could be recognized 
between the syntax a of the adjacent north-western Orange Free 
State (Kooij et al. 1990) and the syntax a identified in this 
study. The climate as well as the habitat differ substantially 
and are considered to be the reasons for this dissimilarity. 
The vegetation of the Ba land type is in a state of degrada-
tion because of relatively low rainfall for the last number of 
years, as well as the continuous over-utilization of the little 
remaining natural vegetation. The presence of a large number 
of low successional status species is ascribed to the degrada-
tion of the grassland and bush encroachment resulting in wood-
land and shrubland. The grassland is being overgrazed and 
burnt. The need to get a better understanding of the vegetation 
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in order to manage the resources in a better way is emphasized 
by the results of this study. This classification of the vegetation 
and associated habitat of the Ba land type should contribute to 
form a better ecological basis for the vegetation-related 
management planning in this region. These descriptions and 
ecological interpretations of the vegetation of the Ba land type 
contribute considerably to the understanding and present 
knowledge of the synecology and syntaxonomy of the western 
Transvaal grassland. 
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